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PROBLEM TO BE SOLVED: To provide a method for discriminating the 
type of a recording medium' automatically without requiring a work for 
setting the type of the recording medium, and' an ink jet recorder- 
recording on an inserted recording medium by an optimal printing method 
at all times. 

SOLUTION: Upon finishing recording of a specified unit, preliminary 
rejection is executed and following recording operation is carried out. Ah 
optical sensor reads out the density in the center of a dot in a specified 
region recorded after preliminary ejection and a preset data base for 
^discriminating the type of recording medium collates the ink-density of a 
dot thus read out in order to discriminate the type of recording medium 
under use. Current ink ejection is then altered to an ink ejection suitable 
for a discriminated type of recording medium and following image data is 
recorded. A record control means alters current control to a recording 
control suitable for ah automatically discriminated type of recording 
medium thus performing suitable recording on the recording medium at 
all time's?^' ' ,' : ~ r " ■ 
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CLAIMS 



[Claim(s)] ' 
[Claim 1] In the ink jet recording device which records by breathing out ink from a recording, head .The 
record means which breathes out ink and records on a, record medium from said recording head based 
on image data, A reading means to read the ink concentration of a dot jn a record, result, [ finishing / 
record / till then ] in the middle of record actuation of this record means, A record-medium distinction 
means to distinguish the class of recorded record medium according to the ink concentration which this 
reading means read, The ink jet recording device characterized by having the record control means on 
which change the amount control of ink grants to the unit field of the record medium in said record 
means into, and it is made to record to the kind ^concerned of record medium according to, the class of 
record medium which this record-medium distinction means distinguished. - ,. 

; [Claim 2]Jt is the ink jet recording device according to claim 1 which said record means performs the 
reserve regurgitation periodically in the middle of record actuation, and ^characterized by. said reading 
means reading the ink concentration of a dot in the record result at the time of record actuation of a 
predetermined unit being completed after said reserve-regurgitation. ' - * - 

[Claim 3] Said leading means is an ink jet recording device according to claim 1 characterized by reading 
the ink concentration of a dot by the photo sensor. ; " n : 

[Claim 4]j.Said record-medium distinction means is an ink jet recording device according to claim 1 
characterized by judging/the osmosis condition of the ink to a record medium, and distinguishing the 
class of record medium from the ink concentration of the dot formed by predetermined ink .discharge 
quantity according to the osmosis condition ,9^ t this ink. .... 
[Claim 5r'Said reading means is an ink jet recording device according to claim 1 to 4 characterized by 
reading the ink . concentration of the core of a dot. 

[Claim 6] It is the ink jet recording device according to claim 1 to 4 characterized by for said reading, 
means reading the predetermined ink concentration of two or more places in a dot, and said record- 
medium distinction means distinguishing the class of record medium according to concentration 
distribution of the ink concentration of two or more places which said reading means read. 
[Claim 7] Said reading means is an ink jet recording device according to' claim 1 to 4 characterized by 
reading the ink concentration of the location which only predetermined distance* separated from the" 
core of a dot in the direction of outside. 

[Claim 8] Said reading means reads the ink concentration of at least two places of the location which 
only predetermined distance left in the core of a dot, and the direction of outside. Said record-medium 
distinction means The ink jet recording device according to claim 1 to 4 characterized by searching for a 
concentration difference from the ink concentration of at least two places of the location which only 
predetermined distance left in the core of the dot which said reading means read, and the direction of 
outside, and distinguishing the class of record medium according to this concentration difference. 
[Claim 9] Said record control means is an ink jet recording device according to claim 1 characterized by 
controlling the change in the ink discharge quantity to 1 pixel according to the record-medium class 
which said record-medium distinction means distinguished. 

[Claim 10] Said record control means is an ink jet recording device according to claim 1 characterized 
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by controlling the change in the record duty of a unit field according to the record-medium class which 
said record-medium distinction means distinguished. 

[Claim 11] Said recording head is an ink jet recording device according to claim 1 to 10 characterized by 
generating air bubbles in ink with heat energy, and carrying out the regurgitation of the ink with the 
generation pressure of these air bubbles. 

[Claim 12] In the record-medium distinction approach using the ink jet recording device which records 
by breathing out ink from a recording head The record process which breathes out ink and records on a 
record medium from said recording head based on image data, The reading process which reads the ink 
concentration of a dot in a record result [ finishing / record / till then ] in the middle of record 
actuation of this record process, The record-medium distinction process which distinguishes the class 
of recorded record medium according to the ink concentration which this reading process read, The 
record-medium distinction approach characterized by having the record control process on which 
change the amount control of ink grants to the predetermined unit of the record medium in said record 
process into, and it is made to record to the kind concerned of record medium according to the class of 
record medium which this record-medium distinction process distinguished. 

[Claim 13] It is the record-medium distinction approach according to claim 12 which said record process 
performs the reserve regurgitation periodically in the middle of record actuation, and is characterized by 
said reading process reading the ink concentration of a dot in the record result at the time of record 
actuation of a predetermined unit being completed after said reserve regurgitation. 
[Claim 14] Said reading process is the record-medium distinction approach according to claim 12 
characterized by reading the ink concentration of a dot by the photo sensor. 

[Claim 15] Said record-medium distinction process is the record-medium distinction approach according 
to claim 12 characterized by judging the osmosis condition of the ink to a record medium, and 
distinguishing the class of record medium from the ink concentration of the dot formed by 
predetermined ink discharge quantity according to the osmosis condition of this ink. 
[Claim 16] Said reading process is the record-medium distinction approach according to claim 12 to 15 
characterized by reading the ink concentration of the core of a dot. 

[Claim 17] It is the record-medium distinction approach according to claim 12 to 15 characterized by for 
said reading process reading the predetermined ink concentration of two or more places in a dot, and 
said record-medium distinction process distinguishing the class of record medium according to 
concentration distribution of the ink concentration of two or more places which said reading process 
read. 

[Claim 18] Said reading process is the record-medium distinction approach according to claim 12 to 15 
characterized by reading the ink concentration of the location which only predetermined distance 
separated from the core of a dot in the direction of outside. 

[Claim 19] Said reading process reads the ink concentration of at least two places of the location which 
only predetermined distance left in the core of a dot, and the direction of outside. Said record-medium 
distinction process The record-medium distinction approach according to claim 12 to 15 characterized 
by searching for a concentration difference from the ink concentration of at least two places of the 
location which only predetermined distance left in the core of the dot which said reading process read, 

and the direction of outside, and-distinguishing the class of record medium- according to this . • 

concentration difference. 

[Claim 20] Said record control process is the record-medium distinction approach according to claim 12 
characterized by controlling the change in the ink discharge quantity to 1 pixel according to the record- 
medium class which said record-medium distinction process distinguished. 

[Claim 21] Said record control process is the record-medium distinction approach according to claim 12 
characterized by controlling the change in the record duty of a predetermined unit according to the 
record-medium class which said record-medium distinction process distinguished. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet recording apparatus and the record-medium 
distinction approach of having the function which distinguishes the class of record medium (it is also 
called a "archive medium") in detail about an ink jet recording apparatus. 
[0002] 

[Description of the Prior Art] Conventionally, an ink jet recording device performs discharge record for 
ink to a record medium from each delivery of a recording head. Since the absorption coefficient of ink 
changes with classes of record medium, it is desirable to record by the ink discharge quantity which was 
suitable for every class, when forming a high-definition image. For example, an ink absorption coefficient 
is low, in the case of the record medium with which ink tends to bleed, by excessive ink discharge 
quantity, the diameter of a dot becomes large too much, and the sharpness in which the boundary line of 
an image faded is missing. Conversely, an ink absorption coefficient is high, in the case of the record 
medium whose ink tends to be depressed, a clearance is made between the dots which the diameter of 
a dot becomes small too much, and adjoins in too little ink discharge quantity, and a white muscle etc. is 
made generated: 

[0003] Moreover, when an ink droplet reaches a record medium depending on the property of ink, it may 
be spread around, without filing a color and a pigment tothe central part of a dot, and the 
concentration of a dot core may fall. 

[0004] The conventional ink jet recording device has many which do not have the function which 
distinguishes the class of record medium inserted automatically and controls ink discharge quantity etc. 
according to a distinction result. Therefore, the class of record medium with which the user is inserted 
was distinguished, the class was manually set as the printer driver of an ink jet recording apparatus or a 
host computer, and the ink jet recording apparatus side was controlling the record approach according 
to the set-up data. 
[0005] 

[Problem(s) to be Solved by the Invention] However, as mentioned above, with the- gestalt to which a 
user sets the class of record medium manually, when a user does not set up the class of record medium 
appropriately, it will not be recorded by the optimal record approach. In such a case, a blot of ink or lack 
of ink concentration, the blur, the white muscle, etc. were caused, and the optimal image could not be 
obtained. 

[0006] Moreover, the user had to set up the record medium at every record, and this setup became 
complicated for the user. 

[0007] This invention is made in view of the above-mentioned problem, and it offers the ink jet recording 
device which records by the record-medium distinction approach which distinguishes the class of record 



• 'medium automatically, and the optimal record approach for the record medium always inserted, without 
' doing the activity whose user sets up the class of record medium. 
[0008] 

[Means for Solving the Problem] In the ink jet recording apparatus which records by the ink jet recording 
apparatus of this invention breathing out ink from a recording head The record means which breathes 
out ink and records on a record medium from said recording head based on image data, A reading means 
to read the ink concentration of a dot in a record result [ finishing / record / till then ] in the middle of 
record actuation of this record means, A record-medium distinction means to distinguish the class of 
recorded record medium according to the ink concentration which this reading means read, According to 
the class of record medium which this record-medium distinction means distinguished, the amount 
control of ink grants to the unit field of the record medium in said record means is changed, and it is 
characterized by having the record control means on which it is made to record to the kind concerned 
of record medium. 

[0009] In the record-medium distinction approach using the ink jet recording device which records by 
the record-medium distinction approach of this invention breathing out ink from a recording head The 
record process which breathes out ink and records on a record medium from said recording head based 
on image data, The reading process which reads the ink concentration of a dot in a record result 
[ finishing / record / till then ] in the middle of record actuation of this record process, The record- 
medium distinction process which distinguishes the class of recorded record medium according to the 
ink concentration which this reading process read, According to the class of record medium which this 
record-medium distinction process distinguished, the amount control of ink grants to the predetermined 
unit of the record medium in said record process is changed, and it is characterized by having the 
record control process on which it is made to record to the kind concerned of record medium. 
[0010] According to the above configuration, according to the ink concentration of the dot which the 
reading means read, the record medium which a record-medium distinction means is using can 
distinguish something, the present control can be changed into the record control to which the record 
control means was suitable for the class of record medium distinguished automatically, and record which 
was always suitable to the record medium can be performed. 
[0011] 

[Embodiment of the Invention] The operation gestalt of this invention is explained with reference to a 
drawing below. 

10012] (Operation gestalt 1) Drawing 1 is the perspective view of the printer which is 1 operation gestalt 
of this invention. 

[0013] It connects with the host computer and a printer 101 records based on the image data created 
with the host computer. A host computer transmits a record command and image data to a printer 101. 
If a printer 101 receives the transmitted record command, it will read by the control section and a 
control section will perform record actuation delivery and each mechanical component indicate various 
drive commands to be below according to this drive command to each mechanical component. 
[0014] The printer 101 is equipped with the photo sensor 103 attached to the record cartridge applied 
part 102 as well as the record cartridge 104 with which the record cartridge applied part 102 was 

equipped.- — - - — 

[0015] The recording head and ink tank by which the record cartridge 104 arranged two or more 
deliveries are united. 

[0016] A photo sensor 103 irradiates light at a record medium, reads the degree of the reflected light, 
and is used for record-medium class detection processing. In addition, about the detail of record- 
medium class detection processing, it mentions later. 

[0017] If a record medium is fed to the feed section 105, the feed section 105 will take up a record 
medium with a non-illustrated feed roller etc., and will feed paper to it to a predetermined location. If a 
record medium is fed to a predetermined location, the record cartridge applied part 102 will scan in the 
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• direction of arrow-head A along with a guide rail 106, and the record cartridge 104 will record by 
j breathing out ink at the time of this scan. 

[0018] If the record cartridge applied part 102 scans one time, only the specified quantity will be 
conveyed with a non-illustrated conveyance roller in the direction in which the direction of arrow-head 
B, i.e., the scanning direction of the record cartridge applied part 102, and a record medium cross at 
right angles. And if a record medium is conveyed only for the specified quantity, record by the record 
cartridge will be performed again. Thus, record is performed to the whole record medium by repeating 
record and conveyance. 

[0019] The ink regurgitation of a recording head is performed as follows. The ink way which is not 
illustrated [ which was installed from each delivery ] is connected with the ink tank through the non- 
illustrated common liquid room and the supply way, and it usually fills up with ink to the delivery. 
Corresponding to each delivery, the exoergic heater which is an electric thermal-conversion object is 
formed in the ink way. This exoergic heater is made to generate heat, into ink, the air bubbles by film 
boiling are generated at the time of the ink regurgitation, and it carries out the regurgitation of the ink of 
the specified quantity with the generation pressure of these air bubbles. Since it is the structure of such 
ink regurgitation, if long duration progress is carried out from the last record, the ink near the delivery 
may evaporate and dry, and may thicken, and the normal regurgitation may be unable to be performed. 
Therefore, in order to remove thickening ink and the dust near a delivery before a recording start, 
suction processing and reserve regurgitation processing are performed. 

[0020] An input of a record command performs suction processing and reserve regurgitation processing 
in a non-illustrated predetermined location, before the recording start to a record medium. Suction 
processing equips a recording head with a cap, makes a suction pump etc. drive, and attracts thickening 
ink. Reserve regurgitation processing breathes out the ink of the specified quantity in a predetermined 
location, and removes thickening ink This reserve regurgitation processing is performed also not only 
during before a recording start but during record actuation. 

[0021] Next, the flow of the processing at the time of record actuation is explained. With this operation 
gestalt, detection processing of a record-medium class in which the photo sensor 104 was used at the 
time of this record actuation is also performed, and it is made to perform record control suitable for a 
record medium. In addition, the image data for record is taken as the text data formed only in black ink. 
[0022] Drawing 2 is a flow chart which shows record actuation. 

[0023] If a record command and image data are received from a host computer, a printer will start 
record actuation (step 201). It records by making a predetermined reference value into ink discharge 
quantity at the time of initiation. 

[0024] If a record cartridge applied part scans only a predetermined time and records a part for a 
predetermined line, record actuation will once be stopped and the reserve regurgitation will be 
performed (step 202). A record cartridge applied part moves to predetermined locations other than 
[ recordable ] a field, for example, a home position etc., and this is performed. If this reserve 
regurgitation is completed (step 203), the record after the point recorded before the reserve 
regurgitation will be started (step 204). A control section starts the count by the counter to coincidence 
(step 205). 

[0025] If counted value reaches a predetermined value (step 206), the dot of a predetermined location 

will be read by the photo sensor among the record results recorded after reserve regurgitation 

processing (step 207). And the counted value of a counter is cleared at this time. 

[0026] Drawing 3 is the mimetic diagram showing the dot of the object which a photo sensor reads. 

[0027] A photo sensor reads the core 301 of a dot. And the record medium corresponding to it is 

distinguished from this reading result (step 208). This distinction is performed as follows. 

[0028] Drawing 4 is a flow chart which shows record-medium class detection processing. 

[0029] First, it asks for ink concentration from the reading result of the core 301 of the dot which the 

photo sensor read (step 401). 
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[0030] In the memory of a control section, the database (henceforth a "record-medium class distinction 
database") in which the ink concentration for every ink discharge quantity and the correspondence 
relation of the class of record medium are shown is saved based on the data measured beforehand. This 
database is created for every ink class. A control section reads the record-medium class distinction 
database corresponding to current ink discharge quantity from memory (step 402). For example/ what is 
necessary is to start record actuation and just to read a database in case ink discharge quantity is a 
reference value in the detection processing after the first reserve regurgitation. 

[0031] And it determines by searching the database which read the class of record medium applicable to 
these values from the ink concentration for which it asked at step 401, and an ink class (step 403). 
[0032] Thus, automatic selection of the record approach suitable for the class of distinguished record 
medium is made, and record control is changed according to the selected record approach (step 209). 
And subsequent records are performed by the changed record control (step 210). For example, to the 
record medium with which the ink concentration of a dot becomes low, it controls by the present ink 
discharge quantity to record by many ink discharge quantity rather than the present condition. The value 
of ink discharge quantity is updated to the value according to new control at coincidence (step 211). 
And it repeats until record of all the image data sent from the host computer ends processing of step 
202 to the step 21 1 (step 212). That is, if it is the gestalt which performs reserve regurgitation 
processing whenever it records several lines, whenever the reserve regurgitation processing will be 
completed, record-medium class detection processing of step 202 to the step 211 will be performed. 
[0033] Therefore, with this operation gestalt, since record-medium class distinction processing is 
performed whenever it performs the reserve regurgitation when recording 1 page, also when the record 
approach is changed into whenever [ the-],, it generates. Even if this is the record medium of one sheet, 
it is for there to be a delicate difference for every field, to absorb ink by recording further, and for the 
condition of the record medium itself to change. Since it always cannot declare that the condition of a 
record medium is the same in a part in a part for the first portion, and the second half of record, this 
invention can detect a record-medium class for every reserve regurgitation, and always optimal record 
control can be performed to every part of a record medium by making it the record approach suitable 
for it. 

[0034] Moreover, fixed time amount progress is carried out for raising detection precision after the 
reserve regurgitation by measuring the record result on which change of the condition of a recording 
head and ink was recorded in the minimum condition. That is, the thickening ink which was not fully 
removed by the reserve regurgitation in the record just behind the reserve regurgitation may remain, and 
it is not in the usual ink condition. Therefore, it is because a right record result cannot be obtained just 
behind the reserve regurgitation. 

[0035] Furthermore, although image data was made into the text data formed only in black ink with this 
operation gestalt, this not a limitation but image data of this invention may be color data. As for the dot 
which a photo sensor reads, in the case of color data, considering as the thing of the always same color 
is desirable. 

[0036] In addition, although this operation gestalt showed the example which controls ink discharge 
quantity as record control, record control of this invention may use what kind of other approaches, such 
as controlling not only this but duty. Therefore, a record-medium, class distinction- database is not only 
formed for every ink discharge quantity, but may be formed per other conditions, such as every duty. 
[0037] (Operation gestalt 2) With the operation gestalt 1, although reading of a photo sensor was made 
into the core piece place of a dot, in this operation gestalt, more suitable discharge quantity control is 
performed by reading, establishing two or more parts and judging the osmosis (breadth) condition of ink. 
[0038] The procedure of the configuration of a printer and record-medium class detection processing 
presupposes that it is the same as that of the operation gestalt 1. Reading by the photo sensor 
performed at step 203 is made to be the following among drawing 2 . 

[0039] As shown in drawing 3 , with this operation gestalt, it reads not only in the core 301 of a dot but 
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• in a core also about each of the field 302,303,304 in the direction of the other side outside. And the . 
concentration value of each field is calculated and the breadth condition of ink is computed. A record 
medium is specified and record is controlled by breadth condition of this ink by the record approach 
suitable for it. Ink discharge quantity is controlled by this operation gestalt. 

[0040] For example, the concentration of each measurement field is uniform, and since ink discharge 
quantity becomes large rather than the diameter of a dot of an ideal in a reference value when the 
breadth condition of ink is large, control which reduces ink discharge quantity rather than a reference 
value is carried out. 

[0041] On the contrary, since ink discharge quantity becomes smaller than the diameter of a dot of an 
ideal in a reference value when the breadth condition of ink is small, control which increases ink 
discharge quantity rather than a reference value is carried out. 

[0042] Drawing 5 is a flow chart which shows record-medium class detection processing of this 
operation gestalt. 

[0043] A control section asks for the ink concentration applicable to each value of two or more places 
which the photo sensor read by the operation, and searches for the concentration distribution from a 
predetermined location (this operation gestalt dot core) from each ink concentration further (step 501). 
[0044] In the memory of a control section, the database (henceforth a "record-medium class distinction 
database") in which the correspondence relation between the ink concentration distribution for every 
ink discharge quantity and the class of record medium is shown is saved based on the data measured 
beforehand. This database is created for every ink class. A control section reads the record-medium 
class distinction database corresponding to current ink discharge quantity from memory (step 502). For 
example, what is necessary is to start record actuation and just to read a database in case ink discharge 
quantity is a reference value in the detection processing after the first reserve regurgitation. 
[0045] And it determines by searching the database which read the class of record medium applicable to 
these values from the ink concentration distribution searched for at step 501, and an ink class (step 
503). 

[0046] Thus, by searching for concentration distribution, the osmosis (breadth) condition of ink can be 
grasped more correctly and detection of a record-medium class and suitable record control for the 
record medium can be performed in a higher precision. 

[0047] In addition; although record control of this operation gestalt was considered as discharge quantity 
control; this invention may use not only this but duty control etc. 

[0048] (Operation gestalt 3) Although the concentration of two or more places of a dot was read by the 
photo sensor and the concentration distribution was searched for with the operation gestalt 2, with this 
operation gestalt, the predetermined location distant from the core of a dot is read, and the breadth 
condition of ink is judged with the concentration of the location. 

[0049] The procedure of the configuration of a printer and record-medium class detection processing 
presupposes that it is the same as that of the operation gestalt 1. Reading by the photo sensor 
performed at step 203 is made to be the following among drawing 2 . 

[0050] As shown in drawing 3 , with this operation gestalt, the field 304 in the direction of the other side 
is read in not the core 301 but the core of a dot outside. Let this field 304 be a part applicable to the 
boundary line of a- dot in the- dot of the ideal formed by the usual ink -discharge quantity. And ink 
concentration is calculated from the reflection density value of this field 304, and the breadth condition 
of ink is computed. A record medium is specified and record is controlled by breadth condition of this ink 
by the record approach suitable for it. 

[0051] Drawing 6 is a flow chart which shows record-medium class detection processing of this 
operation gestalt. 

[0052] A control section asks for the ink concentration applicable to the value of the part which the 
photo sensor read by the operation (step 601). 

[0053] In the memory of a control section, the database (henceforth a "record-medium class distinction 
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• " database") in which the ink concentration for every ink discharge quantity and the correspondence 
relation of the class of record medium are shown is saved based on the data measured beforehand. This 
database is created for every ink class. A control section reads the record-medium, class distinction 
database corresponding to current ink discharge quantity/from memory (step. 602). For example, what is 
necessary is to start record actuation* and just to, read a database: in case ; ink discharge quantity is. a; 
reference value in the detection processing after the first reserve regurgitation. :o . 

[0054] And it determines by searching the database which read the class ,of record medium .applicable to 
these values from the ink concentration for which it asked at step 601,:and an ink class . (step 603). 
[0055] And ink discharge! quantity is controlled.by this: operation :gestalt by the record approach suitable 
for the record medium for which it asked: For example, since I hear that it , is larger than the diameter of 
a dot of an ideal when the concentration of a field 304 is high, contrpj which makes ink discharge 
quantity fewer than a reference value is performed. On the contrary, since I hear that it. is smaller than 
the diameter of a dot of an ideal when the concentration of a field 304 is low, control which makes 
[ more ] ink discharge quantity than a reference value is performed. 

[0056] In addition, other approaches, such as not.only ink discharge quantity control but duty control, 
may be used for record control c ,r : 

[0057] Thus, the field outside the core of a dot, and by asking. for the ink concentration near a dot- 
boundary line preferably, the breadth condition of ink can be grasped more correctly and detection and 
the optimal record control of a record-medium class.in a higher precision can be performed. 
[0058] (Operation gestalt 4) .Although the predetermined location distant from the core of a dot was 
read and the breadth condition of ink was judged with the concentration of that location with the 
operation gestalt 3, the breadth condition of ink is judged with this operation. gestalt by measuring 
concentration with both predetermined locations distant from the core and core of a dot, . and searching 
for this concentration difference. • ■ ■ 

[0059] The procedure of the configuration of a printer and record-medium class detection processing 
presupposes that it is the same as that of the operation gestalt 1. Reading by the photo sensor 
performed at step 203 is made to be the following among drawing.2 . -. 

[0060] As shown in drawing 3 , with this operation gestalt, two reading by the field 304 in the direction 
of the other side is performed outside from the core 301 and core of a. dot. ( - 

[0061] Drawing 6 is a flow chart which shows record-medium class detection processing of this 
operation gestalt. • ••"<. - ,; ■ 

[0062] A control section asks for the ink concentration applicable: to the value of the core* 301 of the 
dot which the photo sensor read by the operation (step 701). Next, it asks for the ink concentration j 
applicable to the value of a field 304 which is distant from the core of a dot by the operation (step 702). 
And the concentration difference of the ink concentration of a dot core and the ink concentration of the 
field distant from the core is searched for (step 703). 

[0063] In the memory of a control section* the database (henceforth a. "record-medium class distinction 
database") in which the correspondence relation between the ink concentration difference for every ink 
discharge quantity and the class of record medium is shown is saved based on the data measured^ - 
beforehand. This: database is created for every ink class. A control section.reads the .record-medium 
class distinction database corresponding -to current ink discharge quantity from, memory (step:704). For 
. example, what is necessary is to start record actuation and just to read a database in case ink discharge 
quantity- is a reference value in thevdetection processing after the first reserve regurgitation: 
[0064] And it determines by searching the database which read the class of record medium applicable to 
these values from the concentration difference searched for at step 703, and the ink class (step 705). 
[0065] And record control according to the class of record medium for which it asked is performed. For 
example, when a concentration difference is large, ink judges to breadth that it is a pile record medium, 
and makes [ many ] ink discharge quantity. Conversely, when a concentration difference is small, it 
judges that ink is breadth and a cone record medium, and ink discharge quantity is lessened. 
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• [0066] Moreover, when the direction of the field outside a dot core is the concentration difference that 
, concentration is high, it judges that it is the record medium which the pigment or color in ink tends to 
diffuse, and ink discharge quantity is made [ many ]. 

[0067] Thus, it can ask for both ink concentration of the core' of a dot, and the field outside it, the 
breadth condition of ink can be more correctly grasped from these concentration differences, and a 
record-medium class can be detected in a higher precision. * 

[0068] (in addition to this) In addition, especially this invention is equipped with means (for example, an 
electric thermal-conversion object, a laser beam, etc.) to generate heat energy as energy used also in 
an ink jet recording method in order to make the ink regurgitation perform, and brings about the 
effectiveness which was excellent in the recording head of the method which makes the change of state 
of ink occur with said heat energy, and the recording device. It is because the densification of record 
and highly minuteHzation can be attained according to this method. 

[0069] About the typical configuration and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat, No; 4723129 specification and the 4740796 specification, 
for example is desirable. Although this method is applicable to both the so-called mold on. demand and a 
continuous system On the electric thermal-conversion object which is especially arranged 
corresponding to the sheet and liquid route where the liquid (ink) is held in the case of the mold on 
demand By impressing at least one driving signal which gives the rapid temperature rise which supports 
recording information and exceeds nucleate boiling Since make an electric thermal-conversion object 
generate heat energy; the heat operating surface of a recording head is made to produce film boiling and 
the air bubbles in the liquid (ink) corresponding to this driving signal can be formed by one to one as a 
result, it is effective. A liquid (ink) is made to breathe out through opening for regurgitation by growth of 
these air bubbles, and contraction, and at least one drop is formed: If this driving signal is made into the 
shape of a pulse form, since growth contraction of air bubbles will be performed appropriately instancy, 
the regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and it is more 
desirable. As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 
4463359 specification and the 4345262 specification is suitable. In addition, if the conditions indicated by 
the U.S. Pat. No. 4313124 specification of invention about the rate of a temperature rise of the above- 
mentioned heat operating surface are adopted, further excellent record can be performed. 
[0070] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 
specification and U.S. Pat. No. 4459600 specification which indicate the configuration arranged to the 
field to which the heat operation section other than the combination configuration (a straight-line-like 
liquid flow channel or right-angle liquid flow channel) of a delivery which is indicated by each above- 
mentioned specification, a liquid route, and an electric thermal-conversion object is crooked is also 
included in this invention. In addition, the effectiveness of this invention is effective also as a 
configuration based on JP,59-138461,A which indicates the configuration whose puncturing which 
absorbs the pressure wave of JP,59-1 23670,A which indicates the configuration which uses a common 
slit as the discharge part of an electric thermal-conversion object to two or more electric thermal- 
conversion objects, or heat energy is made to correspond to a discharge part. Namely, no matter the 
gestalt of a recording head may be what thing, it is because it can record now efficiently certainly 
according to this-invention. - , • — t ..... 

[0071] Furthermore, this invention is effectively applicable also to the recording head of the full line type 
which has the die. length corresponding to the maximum width of the record medium which can record a 
recording device. As such a recording head, any of the configuration which fills the die length with the 
combination of two or more recording heads, and the configuration as one recording head formed in one 
are sufficient. 

[0072] In addition, this invention is effective also when the thing of a serial type like an upper example 
also uses the recording head fixed to the body of equipment, the recording head exchangeable chip type 
to which the electric connection with the body of equipment and supply of the ink from the body of 
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equipment are attained by the body of equipment being equipped, or the recording head of the cartridge 
type with which the ink tank was formed in the recording head itself in one. 

[0073] Moreover, as a configuration of the recording device of this invention, since the effectiveness of 
this invention can be stabilized further, it is desirable to add the regurgitation recovery means of a 
recording head, a preliminary auxiliary means, etc. If these are mentioned concretely, a preheating means 
to heat using the capping means, the cleaning means, the pressurization or the suction means, the 
electric thermal-conversion object, the heating elements different from this, or such combination over a 
recording head, and a reserve regurgitation means to perform the regurgitation different from record can 
be mentioned. 

[0074] Moreover, although only one piece was prepared also about the class thru/or the number of a 
recording head carried, for example corresponding to monochromatic ink, corresponding to two or more 
ink which differs in an others and record color or concentration, more than one may be prepared the 
number of pieces. That is, although not only the recording mode of only mainstream colors, such as 
black, but a recording head may be constituted in one as a recording mode of a recording device or the 
paddle gap by two or. more combination is sufficient, for example, this invention is very effective also in 
equipment equipped with at least one of each of the full color recording mode by the double color color 
of a different color, or color mixture. 

[0075] Furthermore, in addition/in this invention example explained above, although ink is explained as a 
liquid It is ink solidified less than [ a room temperature or it ], and what is softened or liquefied at a 
room temperature may be used. Or by the ink jet method, since what carries out temperature control is 
common as a temperature control is performed for ink itself within the limits of 30 degrees C or more 70 
degrees C or less and it is in the stabilization regurgitation range about the viscosity of ink, ink may use 
what makes the shape of liquid at the time of use record signal grant. In addition, in order to prevent the 
temperature up by heat energy positively because you make it use it as energy of the change of state 
from a solid condition to the liquid condition of ink, or in order to prevent evaporation of ink, the ink 
which solidifies in the state of neglect and is liquefied with heating may be used. Anyway, ink liquefies by 
grant according to the record signal of heat energy, and this invention can be applied also when using 
the ink of the property which will not be liquefied without grant of heat energy, such as that by which 
liquefied ink is breathed out, and a thing which it already begins to solidify when reaching a record 
medium. The ink in such a case is good for a porosity sheet crevice or a through tube which is indicated 
by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which counters to an electric thermal- 
conversion object in the condition of having been held as a solid. In this invention, the most effective 
thing performs the film-boiling method mentioned above to each ink mentioned above. 
[0076] Furthermore, in addition, as a gestalt of this invention ink jet recording device, although used as 
an image printing terminal of information management systems, such as a computer, the gestalt of the 
reproducing unit combined with others, a reader, etc. and the facsimile apparatus which has a 
transceiver function further may be taken. 
[0077] 

[Effect of the Invention] It responds to the ink concentration of the dot which the reading means read 
by using this invention. Since record which the record medium which a record-medium distinction means 
is using distinguished something, changed the present control into the record control to which the 
record control means was suitable for the class of record medium distinguished automatically, and was 
always suitable to the record medium can be performed It not only can set up the class of automatic 
record medium, but it can obtain the record result of always high image grace, without a user doing the 
activity which sets up the class of archive medium. 



[Translation done.] 



r * NOTICES * 

JPO and NCIPI are not responsible for any 

damages caused by the use of this- translation. . r- 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. ^ - * 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated.* 



DESCRIPTION OF DRAWINGS 



" [Brief Description of the Drawings] t 
[Drawing 1] It is the perspective view of the printer which is 1 operation gestalt of this invention. 
[Drawing 2] It is the flow chart which shows record actuation. 
[Drawing 3] It is the enlarged drawing of a dot: r .. 

[Drawing 4] it is the flow chart which shows record-medium class detection processing. 
[Drawing 5] It is the flow chart which shows other examples of record-medium class detection 
processing. 

[Drawing 6] It is the flow chart which shows other examples of record-medium class detection 
processing. 

[Drawing 7] It is the flow. chart which shows other examples of record-medium class detection 
processing. 

[Description of Notations] 1 . 

101 Printer • 

102 Record Cartridge Applied Part > 

103 Photo Sensor 

104 Record Cartridge 
.105 Feed Section 
106 GuideRail 



. [Translation done.] 
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